. In addition, consumption of high levels of sugar and other refined carbohydrates has been reported to cause an increase in blood triglycerides 3 . High triglyceride levels in the blood have also been associated with coronary heart disease and hypertension 4, 5 . Hypertension is the most common cardiovascular risk factor in the USA 6, 7 , and a number of studies have shown unequivocally a powerful association between high blood pressure and risk of cardiovascular disease 8, 9 . Dietary salt reduction has been recommended to reduce hypertension and cardiovascular disease mortality and morbidity 10, 11 .
In an attempt to reduce the impact of a negative diet on heath status, we have developed a functional food designed to reduce selected risk factors associated with obesity and coronary heart disease. A functional food is one that has demonstrated a significant effect on the body beyond adequate nutrition, in a way that improves health and well-being and reduces disease. The developed product is based on one of the UK's best-selling biscuits, which traditionally is high in both fat and sugar (hence high in energy) but contains little fibre. The first part of the study was to modify the ingredient profile of the standard product. This included increasing fibre while reducing both fat and sugar levels and removing salt to the lowest level. This was undertaken in conjunction with maintaining commercial viability.
Biscuits are traditionally high in both fat (including saturated fat) and sugar, and the biscuit market is dominated by biscuits having fat levels in excess of 20%.
The base biscuit (jam not included) contains no sugar (100% reduction) and the fat level has been reduced by 66%, based on the standard product. Salt has been completely removed from the modified biscuit formulation.
A number of studies have reported an association between low dietary fibre intake and risk of coronary heart disease 12, 13 . The level of fibre in the modified biscuit is double that found in the standard product (3.4 vs. 1.7 g). Vitamins were also added to the biscuit in an attempt to reduce plasma levels of homocysteine. Homocysteine is one of the more contemporary risk factors that have been identified as an independent risk factor for coronary heart disease 14 -16 . Vitamin B 6 , B 12 and folic acid are factors that can modify plasma homocysteine levels 17 and were added to the biscuit to help reduce homocysteine concentrations.
The second part of the study was designed to ascertain and acquire consumer acceptability, which was achieved by relevant organoleptic assessment. We used consumers who regularly ate the standard product and asked them to eat the modified and standard product in a randomised double-blind trial. No preference (P . 0.05) was shown for either of the biscuits, and it was concluded that the modified product was acceptable to the consumer.
The final part of the biscuit design was confirmation of the functionality of the product by biomedical assessment. This part of the study was a randomly designed, 12 h fasting study to measure differences in blood levels of a number of risk factors associated with heart disease. A two-way repeated analysis of variance was used for normally distributed data and the Wilcoxon matched pairs signed rank test was applied to data that were not normally distributed. We found a significant decrease in homocysteine, glucose and, surprisingly, lipoprotein(a) (P , 0.05) following consumption of the modified biscuit (see Table 1 ). The lower level of serum homocysteine is consistent with the findings of earlier reports relating to the effects of dietary folate, vitamins B 6 and B 12 16, 17 . We are currently investigating further the relationship between the biscuit and lipoprotein(a). We can think of no content in the biscuit that would have caused a decrease in this individual cardiovascular risk factor other than the probiotic. This is of particular interest to us because there has been little experimentation investigating the influence of diet on this lipid-protein complex. Since its discovery by Berg in 1963, high levels of blood lipoprotein(a) have been shown to be associated with heart disease 18 -20 and, to date, niacin appears to be the only effective treatment in the control of lipoprotein(a) concentrations 21 -23 . Biscuits are typically high in both fat and sugar and have been identified as a food contributing to negative health. They are consumed by a large part of the UK population and are popular with both children and adults. Biscuits are therefore a good choice, and one example of many popular food products that can be healthily redesigned and consumed favourably as opposed to discouraged in society. We are aware of the food industry's attempts to modify the food content of certain high-risk foods to make them more acceptable to the ever-increasing health demands of society. To our knowledge, no food has been as vigorously changed as the biscuit we describe q The Authors 2005 whilst still maintaining its taste and attractiveness to the consumer. Table 1 presents the results for homocysteine and lipoprotein(a) concentrations (n ¼ 10) following a 12 h, randomly assigned, fasting study when the modified biscuits were compared with the non-modified product. Significant reductions (P , 0.05) in concentrations were observed after consumption of the modified biscuit only. Values are means^standard deviation. * Significant at P , 0.05.
